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WKH HVWLPDWLRQ RI PRGHO SDUDPHWHUV 'LIIHUHQW PRGHOV DUH
FRPSXWHGIURPWKHUPDODQGHOHFWULFDOH[SHULPHQWDODJLQJWHVWV
7KHVH LQQRYDWLYH PRGHOV LQYROYH VLPXOWDQHRXVO\ WKH FXUUHQW
GHQVLW\WKHWHPSHUDWXUHDQGWKHLULQWHUDFWLRQVZKLFKDUHUDUHO\








LVVXH QRZDGD\V 7KHREMHFWLYH LV WR XQGHUVWDQG PRGHO DQG
SUHGLFW WKH DJLQJPHFKDQLVPV WKDW FRXOG OHDG WR FRPSRQHQW
DQGV\VWHPIDLOXUH7KHHIIHFWVRIWKHRSHUDWLRQDOFRQVWUDLQWV
RQWKHFRPSRQHQWGHJUDGDWLRQPXVWEHVWXGLHGIRUWKHOLIHVSDQ
SUHGLFWLRQ ,Q WKH ILHOG RI HOHFWULFDO HQJLQHHULQJ QXPHURXV
OLIHVSDQPRGHOVKDYHEHHQGHYHORSHGLQWKHOLWHUDWXUH>@>@
+RZHYHUWKHVHPRGHOVKDYHVRPHOLPLWDWLRQVWKH\GHSHQGRQ
WKH VWXGLHGPDWHULDO DQGRQ LWV SK\VLFDO SURSHUWLHV WKH\DUH
RIWHQ UHVWULFWHG WR RQHRU WZRVWUHVV IDFWRUV DQG WKH\GR QRW
LQWHJUDWH LQWHUDFWLRQV WKDW PD\ H[LVW EHWZHHQ WKHVH IDFWRUV
$Q\ZD\2/('WRJHWKHUZLWK/('VDUH WKHIXWXUHRIOLJKW
VRXUFHVEXWKDYHDOLPLWHGOLIHVSDQKWRKDQG
DQ DJLQJ PRGH WKDW LV VWLOO SRRUO\ NQRZQ $OWKRXJK WKLV
PHWKRGRORJ\LVJHQHUDODQGDSSOLFDEOHWRYDULRXVFRPSRQHQWV
ZLWKRXWSULRULQIRUPDWLRQRQWKHLUSK\VLFDOSURSHUWLHVLWKDVWR
WDNH LQWRDFFRXQWWKHPHDVXUHPHQWVSHFLILFDWLRQV LQRUGHU WR
FRPSXWHDUHOHYDQWOLIHVSDQPRGHO
7KLVSDSHUSURSRVHVLQQRYDWLYHSDUDPHWULFOLIHVSDQPRGHOV
IRU WKH YHU\ UHFHQW OLJKW VRXUFHV 2/(' ZKRVH DJLQJ
FKDUDFWHULVWLFV DUH VWLOOSRRUO\NQRZQ7KH SURSRVHGPRGHOV
DUH LQIHUUHG IURP H[SHULPHQWDO GDWD REWDLQHG WKURXJK








DOORZV WR DVVHVVLQJ WKH VLJQLILFDQFHRI WKH FRQVLGHUHG VWUHVV
IDFWRUV7KHSHUIRUPDQFHRI2/('OLJKWVRXUFHVLVLPSDFWHG
E\ VHYHUDO LQWULQVLF DQG H[WULQVLF IDFWRUV >@$FFRUGLQJ WR
>@>@ WKH WHPSHUDWXUH LV WKH PRVW LPSRUWDQW IDFWRU
FRQWULEXWLQJ WR WKH 2/(' GHJUDGDWLRQ+LJK WHPSHUDWXUHV
FRQWULEXWH WR WKHDJLQJRI2/('VGXULQJWKHLU RSHUDWLRQEXW
DOVRDODVGXULQJVWRUDJH >@2QWKHRWKHUKDQG2/('VDUH
FXUUHQWFRQWUROOHG FRPSRQHQWV DQG WKHLU LQLWLDO OXPLQDQFH LV
SURSRUWLRQDOWRWKHDSSOLHGFXUUHQWOHYHO>@&XUUHQWUHSUHVHQWV
DQ RSHUDWLRQDO HOHFWULFDO VWUHVVRU ZKRVH DSSOLFDWLRQ WR WKH
2/('VRYHU WLPHFRQWULEXWHV WR WKHLUGHJUDGDWLRQ,QGHHG LW
KDVEHHQVKRZQLQ>@WKDWDVFXUUHQWIORZVWKURXJK2/('V
WKHLU SHUIRUPDQFH JUDGXDOO\GHFUHDVHV RYHU WLPH GXH WR WKH
FKHPLFDO GHJUDGDWLRQ RI RUJDQLFPDWHULDOV2/('V DUH DOVR
VHQVLWLYH WR PRLVWXUH LQ WKH VXUURXQGLQJ HQYLURQPHQW7KH
SHQHWUDWLRQRIPRLVWXUHLQWRWKHHOHFWURGHVRIDQ2/('FUHDWHV
DKLJKUHVLVWDQFHDUHDDURXQG WKHHOHFWURGHVDQGGHIOHFWV WKH
FXUUHQW IORZ GHJUDGLQJ LWV SHUIRUPDQFH >@+RZHYHU WKLV




)RU OLJKWLQJ DSSOLFDWLRQV WKH OXPLQDQFH PHDVXUHG LQ
FGPð LV WKH PRVW LQWHUHVWLQJ DQG HDV\ IHDWXUH WR PRQLWRU







>@ >@$86 VWDQGDUG SXEOLVKHG LQ 6HSWHPEHU  >@
 
VSHFLILHVWKHJHQHUDOFRQGLWLRQVRIVDIHW\IRUWKHXVHRI2/('
OLJKWLQJ SDQHOV 7KHUH LV DOVR DQ LQWHUQDWLRQDO ,(& VWDQGDUG
SXEOLVKHG LQ  >@ WKDW DOVR DGGUHVVHV WKH VDIHW\
UHTXLUHPHQWV IRU 2/(' OLJKWLQJ SDQHOV +RZHYHU DQ
LQWHUQDWLRQDO VWDQGDUG ,(&  ZKLFK FRQFHUQV WKH
HYDOXDWLRQRIWKHSHUIRUPDQFHDQGUHOLDELOLW\RI2/('VLVVWLOO
XQGHUGHYHORSPHQW
$V IRU VWDQGDUGV 2/(' DJLQJ UHVHDUFK LV VWLOO ZHDNO\
GHYHORSHG ,Q WKH2/('DJLQJ OLWHUDWXUH WKHVWXGLHVPDLQO\
FRQFHUQ WKH HIIHFWV RI WKHUPDO WHPSHUDWXUH >@ >@ RU
HOHFWULFDO FXUUHQW >@ >@ VWUHVVHV RQ WKH GHJUDGDWLRQ RI
2/(' SHUIRUPDQFH RYHU WLPH 7KH\ DUH EDVHG RQ WKH
PRQLWRULQJRYHUWLPHRIRQHRUPRUHFKDUDFWHULVWLFSURSHUWLHV










7KHDQDO\WLFDO IRUPVRIWKHVHWZR IDFWRUV WREHFRQVLGHUHG





ODZ ,Q WKLV VWXG\ WKH SURSRVHGPRGHOV LQFOXGH WKHVH WZR
PDLQ IDFWRUV7KXV LQ2/('OLIHVSDQPRGHOVD ORJDULWKPLF
WUDQVIRUPDWLRQRIOLIHWLPHVDORJDULWKPLFWUDQVIRUPDWLRQRIWKH
FXUUHQWGHQVLW\DQGDQLQYHUVHWHPSHUDWXUHWUDQVIRUPDWLRQLQ
. DUH DSSOLHG 8QGHU HDFK WHVW FRQGLWLRQ FXUUHQW DQG
WHPSHUDWXUH RQO\RQH 2/(' ZDV WHVWHG IRU FRVW DQG WLPH
FRQVWUDLQWV ,W VKRXOG EH QRWHG WKDW PDQXIDFWXUHUV FRQVLGHU
WKHLUEDWFKHVRI2/('WREHYHU\KRPRJHQHRXVDQGWKDWLQWKH
OLWHUDWXUHRQO\DYHU\OLPLWHGQXPEHURIVDPSOHVDUHJHQHUDOO\
WHVWHG 2XU FKRLFH LV LGHQWLFDO EXW WKH GLVSHUVLRQ RI WKH
FKDUDFWHULVWLFV UHPDLQV WR EH WHVWHG RYHU WLPH ZKLFK FDQ
FRQVWLWXWH D SHUVSHFWLYH RI WKLV ZRUN 7KH 'HVLJQ RI
([SHULPHQW 'R(PHWKRGRORJ\KDVSURYHG LWV HIILFLHQF\WR
WDFNOHWKHVHSUREOHPVLQWKHFDVHRILQVXODWLRQPDWHULDOV>@
>@ 7KLV SDSHU SUHVHQWV DQ DSSOLFDWLRQ RI WKLV QRYHO
PHWKRGRORJ\RQ2/('OLJKWVRXUFHV
,, 7(6763(5)250('212/('6








1DPH 3KLOLSV /XPLEODGH 2/('3DQHO*/
&RORU ZKLWH
&RORUWHPSHUDWXUH .

















2/(' OLIHVSDQPRGHOV WKH WZRPDLQ IDFWRUV WKDWDFFHOHUDWH
WKHGHJUDGDWLRQRI2/('VDUHWHPSHUDWXUHDQGHOHFWULFFXUUHQW
7KH2/('VZLOOEHWHVWHGXQGHUWKHVHWZRW\SHVRIVWUHVVSXUH





IDFWRUV DUH FKRVHQ LQ RUGHU WR DFFHOHUDWH WKH GHJUDGDWLRQ RI
2/('VZLWKRXWFDXVLQJVXGGHQIDLOXUHV
x &XUUHQW GHQVLW\ WKH PD[LPXP FXUUHQW DOORZHG IRU
QRUPDO RSHUDWLRQ LV  P$ ZKLFK FRUUHVSRQGV WR D
FXUUHQW GHQVLW\ RI  P$FPð 7R DFFHOHUDWH WKH
GHJUDGDWLRQYDOXHVRIFXUUHQWGHQVLWLHVDUHFRQVLGHUHG
 P$FPð  P$FPð DQG  P$  FPð
FRUUHVSRQGLQJWRFXUUHQWVRIDQGP$)RU
YDOXHVDERYHP$FPðYHU\IDVWGHJUDGDWLRQVRIWKH
RUGHU RI RQO\ D IHZ PLQXWHV KDYH EHHQ REVHUYHG
 
UHVXOWLQJLQEODFNVSRWVDVVKRZQLQ)LJ=HURFXUUHQW
QR OLJKWLQJ WHVWV DUH DOVR FRQVLGHUHG WR VWXG\ WKH
GHJUDGDWLRQ GXH VROHO\ WR WHPSHUDWXUH ZKLFK LV
HTXLYDOHQWWRVWXG\LQJWKH2/('VGHJUDGDWLRQLQVWRUDJH
x 7HPSHUDWXUH RQH VHW RI 2/('V LV WHVWHG DW URRP
WHPSHUDWXUH&DQGWZRRWKHUVHWVDW&DQG&
UHVSHFWLYHO\ $W WHPSHUDWXUHV DERYH  & WKH WHVWHG










ZKLOH VLPXOWDQHRXVO\ SHUIRUPLQJ LQ VLWX HOHFWULFDO DQG





D UHJXODWRU DQG PHDVXUHG XVLQJ D WKHUPRFRXSOH 7KUHH








P$FPð7KHER[HV DUH WKHUPDOO\ LVRODWHG DQG SDLQWHG
EODFNLQVLGHWRSUHYHQWIURPOLJKWUHIOHFWLRQ)LQDOO\HDFKER[
LVHTXLSSHGZLWKDFRXQWHULQKRXUV7KHGLIIHUHQWSDUWVRIWKH
H[SHULPHQWDOEHQFKGHGLFDWHG WR WKHVH WHVWV DUHSUHVHQWHG LQ
)LJDQG
D. Lifespan measurement method



























WKH OLIHWLPH RI WKH 2/('V ,W VKRXOG EH QRWHG WKDW WKHVH
PHDVXUHPHQWV FRQVWLWXWH D GH IDFWR WKHUPDO DQG HOHFWULFDO
F\FOLQJ ZKRVH HIIHFWV VKRXOG EH VWXGLHG PRUH SUHFLVHO\ LQ
IXWXUHZRUN+RZHYHU WKLV F\FOLQJ HIIHFWZLOO EHQHJOHFWHG







FRQILJXUDWLRQ HLWKHU IRU FRPELQHG RU SXUH VWUHVVHV WKH
OXPLQDQFH LV PHDVXUHG E\ DSSO\LQJ WKH QRPLQDO FXUUHQW
GHQVLW\  P$FP WR WKH 2/('V VLQFH WKH OXPLQDQFH
PHDVXUHPHQW LV FDUULHG RXW XQGHU QR VWUHVV DV SUHYLRXVO\
H[SODLQHG 7KH OXPLQDQFH GHJUDGDWLRQ UDWH H[SUHVVHG LQ
SHUFHQWDJHJLYHVWKHFRUUHVSRQGLQJLQGH[RIWKHOLIHWLPHLIWKH
OXPLQDQFHUHDFKHV[RI LWV LQLWLDOYDOXH WKHFRUUHVSRQGLQJ
OLIHWLPHLVGHQRWHG/[7KXVHDFK/[ZRXOGFRUUHVSRQGWRD
OLIHVSDQPRGHODVDIXQFWLRQRIVWUHVVIDFWRUV7KLVDOORZVXVWR
IROORZQRW RQO\ WKH HYROXWLRQ RI OXPLQDQFH RYHU WLPH IRU D
JLYHQVWUHVVEXWDOVR WKHHYROXWLRQRIWKHHIIHFWVRIVWUHVVRUV
FXUUHQWDQGWHPSHUDWXUHRYHUWLPH
E. Configuration of tests and measurement results
$VSDUWO\GHVFULEHGLQ>@2/('VKDYHEHHQWHVWHGLQ
FRQILJXUDWLRQVFRUUHVSRQGLQJWRSXUHRUFRPELQHGVWUHVVHV)RU
HDFK FRQILJXUDWLRQ DQ 2/(' LV WHVWHG EXW GLIIHUHQW
PHDVXUHPHQWVRIOLIHWLPHVFDQEHUHFRUGHGIRUGLIIHUHQWUDWHV
RI GHJUDGDWLRQ RI WKH OXPLQDQFH )LJ  DQG  VKRZ WKH


























WKH UHVSHFWLYH IRUPV RI FXUUHQW DQG WHPSHUDWXUH WKDW DUH
FRQVLGHUHG LQ WKH OLIHPRGHOV IURP WZR GLIIHUHQW LQGLFHV RI
GXUDWLRQOLIH8QIRUWXQDWHO\VLQFHRQO\RQHPHDVXUHPHQWSHU
WHVWFRQGLWLRQLVDYDLODEOHVRIDULWLVQRWSRVVLEOHWRHYDOXDWH
VWDWLVWLFDO SURSHUWLHV RI WKH GDWD VXFK DV GLVSHUVLRQ RU












7KH SUREOHP RI SDUDPHWULF PRGHOLQJ RI D UHVSRQVH
LQIOXHQFHGE\DQXPEHURIIDFWRUVDWDORZHUH[SHULPHQWDOFRVW







>@ LQ WKH ILHOG RI DJURQRP\ $V SDUW RI KLV MRE DW DQ
DJULFXOWXUDO UHVHDUFK FHQWHU )LVKHU KDV EHHQ VHHNLQJ
H[SHULPHQWDWLRQ WHFKQLTXHV WR LQFUHDVH FURS \LHOGV E\
FRPELQLQJ YDULRXV W\SHV RI IHUWLOL]HUV SODQW YDULHWLHV FURS
PHWKRGV W\SHV RI VRLO HWF )DFHGZLWK WKH LPSRVVLELOLW\RI
FDUU\LQJ RXW DOO WKH H[SHULPHQWV WKLV OHG KLP WR SURSRVH
H[SHULPHQWDOFRQILJXUDWLRQVEDVHGRQVWDWLVWLFDOPRGHOV
9DULRXV UHVHDUFKHUV KDYH FRQWLQXHG )LVKHU
V ZRUN WR




LQ H[SHULPHQWDWLRQ WKH WHVWV DUH FDUULHGRXW VHTXHQWLDOO\E\
YDU\LQJ RQH IDFWRU DW D WLPH WKH RWKHUV EHLQJ IL[HG DW DQ
DYHUDJHOHYHO,IZHFRQVLGHUkIDFWRUVDQGGHFLGHWR WHVWm




SUHFLVLRQRI WKHPRGHO WKDW LVGLPLQLVKHG ,QFRQWUDVW WR WKH
FRQYHQWLRQDOH[SHULPHQWDSSURDFKWKH'R(PHWKRGFRQVLVWV




7KH FODVVLFDO PHWKRG RI 'R( FRQVLVWV LQ SODFLQJ WKH
H[SHULPHQWDO SRLQWV DW WKH HQGV RI WKH H[SHULPHQWDO SODQE\
LQYROYLQJDOO WKHIDFWRUVDWRQFHLQHDFKRIWKHH[SHULPHQWDO
SRLQWV LH LQ HDFKRI WKH H[SHULPHQWV%\ WKLV VWUDWHJ\ WKH
QXPEHU RI H[SHULPHQWDO SRLQWV SHU IDFWRU LV UHGXFHG WR  D 
SRLQWDWOHYHOPLQLPXPYDOXHRIWKHIDFWRUDQGDSRLQWDW

















B. Factorial plans at 2 levels
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7RHVWLPDWHWKHSDUDPHWHUVRIWKLVPRGHOð H[SHULPHQWV
DUHQHFHVVDU\7DEOH,,VXPPDUL]HVWKHGLIIHUHQWFRQILJXUDWLRQV
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C. Plans for Response Surfaces (RS)
7KH'R(SUHVHQWHGSUHYLRXVO\DOORZVWRREWDLQDILUVWRUGHU
DQDO\WLFDO PRGHO ZLWK UHVSHFW WR HDFK IDFWRU ZLWK WHUPV RI
LQWHUDFWLRQVEHWZHHQWKHIDFWRUV7KHVHSODQVDUHWKHPRVWXVHG





PRGHOVPXVW EHFRQVLGHUHG DV LQ WKH FDVH RIRXU VWDWLVWLFDO
PRGHOLQJRIWKHOLIHWLPH7KHUHVSRQVHVXUIDFHSODQVDUHWKHQ
XVHG 7KHVH SODQV PDNH LW SRVVLEOH WR VWXG\ WKH TXDGUDWLF
HIIHFWV RI IDFWRUV LQ DGGLWLRQ WR WKHLU PDLQ HIIHFWV DQG
LQWHUDFWLRQV7KHDVVRFLDWHGPDWKHPDWLFDOPRGHO LV JLYHQ LQ
H[SUHVVLRQ>@




























WR HVWDEOLVK D VHFRQGRUGHUPRGHOZLWK LQWHUDFWLRQV7KH
OHYHO IDFWRULDO GHVLJQV SUHVHQW D ILUVW SRVVLELOLW\ WR UHDOL]H D
VHFRQGRUGHUPRGHO ,IWKHFKRVHQ OHYHOVDUHDQGWKH
H[SHULPHQW PDWUL[ X LV DQ DOPRVW RUWKRJRQDO PDWUL[ >@
+RZHYHU WKH QXPEHU RI H[SHULPHQWV WR EH SHUIRUPHG
LQFUHDVHVH[SRQHQWLDOO\ZLWKWKHQXPEHURIIDFWRUV
D. Test configuration and data base for lifespan modeling
7KLVPHWKRGRORJLFDO DSSURDFK LV DSSOLHG WR2/('V7KH
PRVWLQIOXHQWLDOIDFWRUVRYHUWKHOLIHRI2/('VFXUUHQWGHQVLW\
DQG WHPSHUDWXUHZLOO EHFRQVLGHUHG LQRXU DJLQJ WHVWV 7KH
YDULDWLRQ GRPDLQ RI WKHVH WZR IDFWRUV LV FKRVHQ LQ RUGHU WR
DFFHOHUDWH WKH DJLQJ RI WKH2/('VZLWKRXW FDXVLQJ VXGGHQ
IDLOXUHV 7KH DFFHOHUDWHG DJLQJ WHVWV IRU FRQVWUXFWLQJ WKH
OLIHVSDQ PRGHOV DUH WKHUHIRUH JLYHQ LQ 7DEOH ,,, ZKHUH
H[SHULPHQWVFRUUHVSRQGLQJWR]HURFXUUHQWKDYHEHHQUHPRYHG
0HDVXUHGEODFNDQGLQWHUSRODWHGUHGOLIHVSDQIRUGLIIHUHQW
SHUFHQWDJHVRI WKH OXPLQDQFH GHJUDGDWLRQUDWH DUHSURYLGHG
,QGHHGLIIRUDJLYHQSHUFHQWDJHDPHDVXUHPHQWKDVQRWEHHQ
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H[SHULPHQWDO WLPHFRQVWUDLQWV H[SHULPHQWV ODVWHGRQH \HDU
DQG PDWHULDO DYDLODELOLW\ RQO\ RQH VDPSOH 2/(' SHU





XVHG IRU WKHLU FRQVWUXFWLRQ DQG ZKLFK EHORQJ WR WKH VDPH
GRPDLQ DV WKHDVVRFLDWHG OHDUQLQJVHW7DEOH ,9 VXPPDUL]HV
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A. First order models with interactions (model L1)
$FFRUGLQJWRWKH'R(PHWKRGRORJ\SUHVHQWHGLQVHFWLRQ,,,
DQG EHFDXVH WKH\ DUH VLWXDWHG DW WKH FRUQHUV RI WKH VTXDUH
H[SHULPHQWVDQGRI)LJDQG7DEOH9ZKLFKDUHWKH
H[WUHPHSRLQWVDOORZ WKH FRQVWUXFWLRQRID ILUVWRUGHUPRGHO
ZLWKLQWHUDFWLRQVJLYHQE\H[SUHVVLRQ
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2/6 DUH JLYHQ LQ 7DEOH9, 7KH WHVW EDVH RI WKLV PRGHO LV
FRPSRVHGRIH[SHULPHQWVDQGDOOEHORQJLQJWRWKH
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7KLV GLDJUDP ILUVW FRQILUPV WKDW WKH HIIHFW RI WKH
WHPSHUDWXUHLQJUHHQLVKLJKHUWKDQWKDWRIWKHFXUUHQWGHQVLW\




WKH WHPSHUDWXUH LQFUHDVHV ZKHQ WKH FXUUHQW OHYHOV
UHVSHFWLYHO\WKHWHPSHUDWXUHOHYHOVJRIURP>@WR>@




C. First order model with 3 levels and interactions (model
L3)
7KHGHFRPSRVLWLRQRIWKHOHYHO'R(LQWR'R(ZLWK
OHYHOV WKHUHIRUHUHYHDOVQRQOLQHDU HIIHFWVRI WKHFXUUHQWDQG
WHPSHUDWXUHGHQVLW\DVZHOODVVWURQJLQWHUDFWLRQVEHWZHHQWKH
WZRIDFWRUV,QRUGHUWRFRQILUPWKHVHUHVXOWVDODVWILUVWRUGHU
PRGHO LV EXLOW EDVHG RQ D OHYHO 'R( 7KLV PRGHO
H[SUHVVLRQKDVWKHIROORZLQJIRUP>@
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Main factors Interactions XJXT 
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D. Second order models with interactions based on Surface
Response (model L4)
,Q WKH FDVH RI WZR IDFWRUV WKH IDFWRULDO SODQ ZLWK 
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7KLV PRGHO ILUVW FRQILUPV WKDW WKH HIIHFW RI WHPSHUDWXUH LV 
KLJKHU WKDQ WKDW RI FXUUHQW GHQVLW\ ,W DOVR VKRZV D ODUJH



























7KHVH PRGHOV FDQ EH FODVVLILHG ZLWK UHVSHFW WR WKHLU
DFFXUDF\IURPWKHZRUVWWRWKHEHVW/[///$PRQJ
DOOWKHSURSRVHGPRGHOV/[DUHREYLRXVO\WKH OHVV DFFXUDWH
UHJDUGLQJ OLIHVSDQ HUURUVZKLFK UHPDLQ DQ\ZD\XQGHU 
7KLVLVFHUWDLQO\GXHWRWKHUHODWLRQVKLSEHWZHHQOLIHVSDQDQG










SRVVLEOH LQWHUDFWLRQV0RUHRYHU WKH SURSRVHGPRGHOV VKRZ
JRRGSHUIRUPDQFHIRU OLIHVSDQSUHGLFWLRQ LQ WKHPRVWRI WKH
WHVWHG FDVHV 7HVWLQJ D KLJKHU QXPEHU RI 2/('V IRU HDFK
H[SHULPHQW ZRXOG DOORZ WR DQDO\]LQJ PRUH GHHSO\ WKH
SUHGLFWLYHTXDOLW\RIWKHSURSRVHGPRGHOVDQG WKHYDULDELOLW\
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